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1 
This invention pertains to improvements in 
signaling circuits employed in conjunction with 
carrier current or radio telephone circuits or 
voice-frequency metallic circuits which contain 
amplifiers, for relaying supervision, dialing and 
ringing current signals thereover. A primary 
object of the invention is fo provide novel and 
relatively simple and economical circuit arrange- 
ments employing tone signals, for effecting two- 
way dialing, supervision and circuit control over 
carrier or radio links interposed in telephone 
circuits, and in such manner us to prevent the 
supervisory tone signals from being transmitted 
beyond the carrier or radio control terminals 
over the metallic circuits extending from the 
control terminals fo the central offices or sub- 
scribers' stations. Another object is to improve 
the stability of such circuits against feedback or 
"singing" effects. 
The carrier or radio link terminations em- 
ployed in conjunction with the invention are of 
conventional design insofar us concerns speech 
transmission. That is to say, each of the "east" 
and "west" carrier or radio link terminations in- 
cludes a carrier current transmitter and a car- 
rier current receiver, coupled through a hybrid 
system to a two-wire, audio-frequency metallic 
circuit which extends the telephone circuit both 
west and east from the carrier or radio termina- 
tions, and through one or more central offices to 
the calling and called subscribers' stations. 
The invention may likewise be employed in con- 
junction with voice-frequency, four-wire metallic 
circuits vhich contain amplifiers and which are 
hybrid-coupled at the "east" and "west" ter- 
minals, to conventional two-wire metallic cir- 
cuits for extending the connection us aforesaid. 
The invention is grounded on the concept of 
employing preferably, although hot necessarily, 
two distinctive fortes of differing frequencies in 
the audio-frequency range and within the speech 
transmission band of the telephone circuit, for 
transmitting the supervision signals aforesaid 
over the channels "east" and "west" respectively, 
of the radio or carrier link or îour-wire, voice- 
frequency amplifier circuit, in conjunction with 
which a transmission network, comprising either 
a low pass filter or un attenuator, or a series com- 
bination of these two, is insertable, by means 
of a relay, and during signaling periods, in the 
connections extending from the carrier receiver 
output fo the hybrid system or extending from 
the incoming four-wire, voice-frequency metallic 
circuit to the hybrid coil. 
For slgnaling over a carrier or radio link from 
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"west" to "east," one of these tone frequencïes is 
impressed on the "west" carrier transmitter and 
thus transmitted to the "east" carrier receiver, 
to actuate a tone receiver relay thereat. Con- 
5 versely, for signaling from "east" to "west," the 
other tone OErequency is impressed on the "east" 
carrier transmitter and thus transmitted to the 
"west" carrier receiver, to actuate a tone re- 
ceiver relay thereat. In the case of four-wire, 
10 voice-frequency amplifier circuits, the tones are 
impressed directly on the channels "east" and 
"west" respectively. 
The aforesaid transmission networks inter- 
posed, during signaling, between the carrier re- 
15 ceiver or incoming voice-frequency amplifier cir- 
cuit output and the hybrid system at each termi- 
nul, serves to prevent the transmission of the sig- 
naling tones over the two-wire metallic circuits 
extending thence to the central offices and sub- 
20 scribers' telephone stations. The thus inter- 
posed network also serves to prevent the super- 
vision tone received, for example, at the "west" 
terminal, from entering the hybrid system there- 
at and being transmitted fo "east" us a result of 
25 hybrid system unbalances during switching op- 
erations, such us would otherwise occur in the 
absence of the so interposed impedance. In this 
way, the invention eliminates feedback or "sing- 
ing" in the hybrid termination channels "east" 
 0 and "west." 
The present standard techniques employing 
tone frequencies in the voice-frequency range for 
signaling and supervision over carrier or radio 
channels interposed in telephone lines, in general 
.35 employ the same tone frequency for transmitting 
supervisory, dialing and ringing signls in both 
"east" and "west" directions. Thus, to signal 
from west to east, this tone requency is im- 
pressed on the carrier transmitter at the west 
4O terminal, and transmitted fo east over the car- 
rier or radio west-to-east channel, the reverse 
procedure being employed in transmitting the 
supervisory signals from east fo west over the 
east-to-west radio or carrier channel. 
45 With this conventional arrangement, a re- 
jection filter is inserted, at each carrier terminal, 
between the carrier transmitter input and the 
hybrid system output coupled thereto, in order 
to prevent any components of the tone signaling 
5O frequencies from being transmitted into the 
metallic circuit extending from the hybrid sys- 
rem to the subscriber's station. This rejection 
filter is of course tuned to suppress the tone fre- 
quency in the circuit path in question. A similar 
55 reJection filter is also interposed aL each carrier 
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terminal between the carrier receiver output and 
the hybrid system input to which the carrier re- 
ceiver is coupled. In addition, an acceptance 
filter which is tuned fo pass the tone frequency, 
is connected between the carrier receiver output 
and an amplifier-detector combination, which. 
latter operates a receiver signaling relay. vVith 
this arrangement the signaling tone impressed 
on the carrier transmitter ai the "west" terminal 
will be transmitted over the carrier channel fo fO 
the "east" terminal and will operate the tone re- 
ceiver relay thereat, and vice versa for the sig- 
naling tone impressed on the carrier transmitteï 
ai the "east" terminal, which will operate the 
tone receiver relay ai the "west" terminal. 
The rejection filters in question serve the ad- 
ditional fmction o_ preventing the signaling tone 
which is impïessed for examp]e on the carrier 
transmitter at the "west" teïminal for trans- 
mission over the carrier channel going east, from 
entering the acceptance filter in the output of 
the "wes'0 '' carrier receiver, and which is re- 
ceiving signals from the east terminal, such as 
might, otherwise ocur whenever imperfections 
are present in the Lyurd coil balances. Such 
a direct transmission ïrom the "west" tone os- 
cillator fo the "west" receiver signaling relay, 
if it occurs ai a suciently high level, might put 
the "west" receiver signaling relay under direct 
control of the "west" tone oscillator, rather than 30 
under control of the distant or "east" tone oscilr 
lator, which should be controlling it. 
In accordance with one aspect of the present 
invention, these sharp!y tuned rejection filters 
are complee]y- eliminated and replaced, at each 35 
carrier terminal, by a single low pass filter, or 
attenuator, or by a series combination of both, 
automatically interposed during signaling be- 
tween the carrier receiver output and the hybrid 
system input, connected thereto, in conjunction 0 
with which either a sing].e line ïrequency or two 
different tone frequencies ma: be used for sig- 
nating in the "west" and "east" directions 
spectively. 
According to the preferred embodiment of the 
invention, two different tone frequencies are em- 
p]oyed which may be in the higher r.egion of the 
speech transmission banal of the te]ephone cir- 
cuit, but are above the cutoff ïrequency of the 
aforesaid ]ow pass fi]ter, which is emp]oyed, with 5O 
or without the attenuator, in accordance with 
the preferred embodiment of the invention. The 
frequency difference between the two tone fre- 
quencies is also sufficient]y great that even in the 
case of serious, hybrid system unba]ances, there is ,55 
sufâcient rejection in the acceptance fi]ter, pre-. 
ceding the receiving amplifier-detector-re]ay 
combination, to preven0 the receiving relay at, 
for example, the "west" station, from being op- 
erated by the "west" tone osci]]ator. In genera] 60 
it -is desirable to prevent these supervision tones 
from being transmitted over the meta]]ic circuits 
from the carrier terminations to the subscribers' 
stations, and itis prtmari]y for this purpose that 
the low pass fi]ter referred to, is interposed be- 65 
tween the hbrid coi] and the carrier receiver 
output. The attenuator serves fo prevent exces- 
sive fedback in the carrier or radio ]ink during 
the idle condition and during switching opera- 
tions, when the impedance connected across the 70 
line side of the hybrid system may be radica]]y 
different fïom the normalline impedance for- 
which the hybrid system is ba]anced. 
In the telephone circuits incorporating four- 
wire amplifier te]ephone .circuits, or carrier cur 75 
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rent circuits or radio links, the speech transmis- 
sion hand circuit is ordinarily about 300 fo 3000 
C. P.S. Assuming these conditions, the tone fre- 
quencies for super'«ision and signaling are prëf- 
erably selected in .the upper region oï this banal 
where the energy of speech components is low. 
Thus, for example, tone signaling frequencies of 
20'00 and 2500 C. P. S. respectively may be em- 
ployed. For preventing these tone frequencies 
from entering the metatlic circuits extending 
from the carrier or radio terminations, a low 
pass filter having a cutoff of about 50 fo 1000 
C. P. S. is preferably inserted, during signaling, 
between the hybrid coi1 and the carrier receiver 
output. A low pass filter having a cutoff fre- 
quency of this ortier, will pass the dia! tones, 
busy tones, and ring-back tones with very little 
attenuation, and yet effectively suppress the 
supervision tones at the "east" and "west" car- 
rier or radio terminations. 
The low pass filter, attenuator or filter-atten- 
uator combination, is inserted in the circuit by 
means of a relay which is controlled by the tone 
receiver relay. The signaling tones are normally 
applied to the telephone line only when the line 
is idle, and are automatically removed when the 
line is Æeady ïor transmission of speech. As soon 
as a subscribeÆ or operator energizes the line, in 
the case o the subscriber by closing the local 
loop to his exchange, the tone is removed. When 
dial pulses are transmitted, the tone is reapplied 
for periods corresponding to each of the circuit. 
interruptions generated by the dial. These tone 
puises will aPpear across the subscriber's line be- 
ing fed through the hybrid coil, but as the sub- 
scriber's and operator's phones are normal]y dis- 
abled by the "off-normal" contact incorporated 
in the dial, they will not be heard. 
In the case of connections extending bebween 
dial telephone exchanges, when the distant sub- 
scriber or operator answers a call, battery re- 
versal or other suitable supervision is applied fo 
the central office or toll equipment, and this will 
remove the suPervision tone from-the line at the 
distant end. 
/ith the circuit arrangement oï the present 
invention, the carrier currents of the main car-- 
fier or radio transmitter are transmitted con- 
tinuously on he channels, "west" and "east" re- 
spectivtly, so that by the use of suitable sub-car- 
rier equipment, the saine carrier current or radio 
link may be emp!oyed concurrently for handling 
a number of telephone channels free from mu- 
tual interference as regards-transmission of 
either speech or supervisory signais. 
A feature of the present invention resides in 
the following: Normal speech contains some com- 
ponents in the frequency bands adjacent fo and 
including the tone signaling frequencies, and if 
is therefore theoretically possible that during con- 
versation the tone receiver relays may momen- 
tarily operate. If the connection extends through 
dial switching equipment, this equipment is pro 
tected against collapsing of the connection during 
such short operations of the tone receiver re- 
lays, provided they do hot appreciably exceed 
the duration of dial pulses. Insofar as concerns 
the subscribers, such short duration operations 
of the tone receiver relays would result in mo- 
mentary loss of high frequency responses, in 
speech transmission, which is hardly observable fo. 
the subscribers. To avoid even such occurrences, 
however, the present invention provides preven- 
tire measures. The supervision tones are trans-. 
mitted ai a relatively high intensity level, which 
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is seVeraÏ ecloels nîgher than the normal speech 
level at frequencies in the vicinity of the tone 
frequencies. In consequence the operating mat- 
gins of..the receiving relays may be so adjusted 
as to respond to the tone frequencies, but hOt to 
respond to the corresponding frequencies in 
speech transmission. In addition, the tone re- 
ceiver relay is ruade fast-operating to follow the 
dialing puises, while the relay responsive there- 
to which inserts the filter-attenuator network is 
ruade slow operate and release, so that it holds 
up during dialing pulses or other momentary 
lease of the tone receiver relay. 
A manually actuated gang switch is provided 
in conjunction with the transmission network, 
which is actuatable to any of several positions 
for optionally by-passing eithEr the filter or th 
attenuator or for including these two components 
in series, in accordance with the circuit operation 
desired.  
Having thus described the invention in general 
terres, reference will now be had for a more 
tailed description thereof, to the accompanyin 
drawings, wherein: 
Figure 1 is a diagrammatic circuit layouç of a 
carrier current or radio link, telephone line ter- 
mination, incorporating the two-tone Erequency 
supervision signaling circuits in aceordance with 
the preferred embodiment of the invention, 
wherein either the low pass filter or the attenu- 
ator, or both, may optionally be interposed as 
aforesaid, during signaling, between the hybrid 
system and the carrier receiver or receiving am- 
plifier channel output. 
Figure . illustrates the Fig. 1 embodiment, as 
incorporated in a telephone trunk line extending 
between automatic telephone exchanges and as 
arranged for two-way dialing over the trunk line. 
Referring to Fig. 1, there is shown a two-wire, 
audio-frequency metallic telephone line , 
tending from a "west" central office to the "west" 
termination of a carrier or radio or four-wire 
amplifier link, and connected thereat through a 
hybrid coil  and thence over circuits 3, , to the 
audio-frequency input of a transmitter line 
plifier or a carrier current transmitter or radio 
transmitter designated by the rectangle  and 
indicated in the drawing as a radio transmitter 
for illustrative purposes only. Hybrid cofl  is 
also connected over a circuit 6, , to the audio- 
frequency output of a receiving Hne amplifier, a 
carrier current or radio receiver designated by the 
rectangle , and indicated in the drawing, mere- 
ly for purposes of illustration, as a radio receiver. 
As stated, Fig. 1 shows the "west" terminal o a 
four-wire, voice-frequency, metallic amplifier 
circuit, or a carrier current or radio link, inter- 
posed in a metallic circuit , it being understood 
that the distant or "east" terminal is similarly 
arranged, and that the description herein applies 
to either terminal by merely substituting "east" 
for "west," or vice versa wherever occurring. 
For signaling from "west" fo "east" a tone fre- 
quency w is normally impressed on the line 
transmitter amplifier or carrier transmitter 5 ai 
the "west" terminal and transmitted over the 
west-to-east channel to the "east" terminal. 
This is effected by means of a tone oscillator 
the output circuit  from which is under control 
of a relay M through its contacts -, the relay 
in turn being controlled over an energizing cir- 
cuit ! , , in the manner explained below. e- 
lay M is normally released so that in the "line 
idle" condition the tone/w is continuously trans- 
mitted to the "east" terminal through the arma- 

ture and back contact of the M relay. A similar 
arrangement at the "east" terminal normally 
transmits a tone frequency/ to the "west" line 
receiver amplifier or carrier receiver S over the 
5 east-to-west channel. The tone frequency 
thus received, operates a tone receiver relay C, 
which is connected to the output of an amplifier- 
detector unit S, the input to which is in turn 
connEcted through an acceptance filter ! ., adapt- 
10 ed to pass the frequency/e received from the out- 
put circuit  of the line receiver amplifier or car- 
rier receiver 8. A transmission network compris- 
ing a low pass filter , an attenuator . S, or a 
series combination of these two elements, depend- 
15 ing on the positioning of a gang switch 
terposable, by operation of a relay P, in the cir- 
cuit 6, extending from the hybrid coil  to the 
output circuit . If the rotary switch arrns 
to  inc., of gang switch  are on thEir left- 
20 hand fixed contacts as. shown, the filter-attenu- 
ator combination will thus be interposed, where- 
as if the switch arms are moved to their middle 
contacts only the filter  will be interposed, and 
if moved to their right-hand contacts, only the 
25 attenuator 6 will be thus interposed. Irrespec- 
rive of the positioning o switch  , the low pass 
fiiteï  5 and the attenuator  S are switched out oî 
the circuit $ dm'ing the periods of speech trans- 
mission through by-passing connections  ex- 
30 tending through the p-, i-ç armatures and back 
contacts of the P re]ay. Upon energization of this 
re!ay, however, the filter , attenuator , or 
both, depending on the setting of switch  , is or 
are switched into circuit 6 through the p-, p- 
35 armatures and front contacts of the rel.y. By 
preference this relay P is of the slow-operating 
type, ald is employed in conjunction with a fast- 
operating C rElay for reasons above explained; 
. although for use in termination units which per- 
40 mit either ringdown or dial operation,  slow- 
operating, slow-release relay P is preferred il 
conjunction with a fast-operating C relay. 
The P relay is energized from grounded battery 
9 over a connection  extending through the 
5 c- OEront contact and grounded armature of the 
C relay. Accordingly, the filter , attenuator 
, or filter-attenuator combination, is switched 
into circuit 6 during operation of the C relay, i. e.. 
during receipt of the tone frequency/e from the 
50 east terminal. Switching in of the low pss filter 
during receipt of the tone frequency prevents the 
tone frequency from being transmitted into the 
metallic circuit . Switching in of the ttenu- 
ator  6 dm'ing transmission of the tone frequncy 
55 prevents excessive feedback or "singing" around 
the «east" and "west" channels of the amplifier 
four-wire circuit or the radio or carrier link 
such as would otherwise tend to occuï duïin 
switching operations as a result 
60 balances. Thus, during the switching and idle 
periods when the impedance unbalances are 
most pronounced and oscillation or "singing" is 
most likely fo occur, the gain is reduced, whfle 
is restored as soon as both sides of the line are 
65 properly terminated. By thus eliminating the 
danger of "singing" in the unterminated condi- 
tion, higher gains are permissible during the 
speech transmission periods. The C relay also 
functions to relay signals into the central oce 
70 over a connection  extending from ïound 
through the c-ç armature and back contsct of the 
C relay, and for purposes explained be!ow. 
Fig. 2 shows the invention as employed in a 
trunk line interconnecting automatic exchange 
75 central offices, and as arranged for two-way dial- 
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ing over the trunk. Only sufficientof the. auto- 
matic exchange equipment will be describedto 
show how the various subscriber actions, when 
translated into distinctive signals by the dial ex- 
changeequipment, are transmitted by the. signal- 
ing circuit of the invention over .a fourwire, 
voice-frequency metallic amplifier circuit, or a 
carrier or radio link interposed in the trunk cir- 
cuit. The automatic exchange equipment shown 
is of the step-by-step type, but the_ same.prin- 
ciples are applicable to other types of automatic 
exchanges. 
. leferring to Fig. ., a subscriber's station 33 is 
connected over a loop 36 to a line finder.37, and is 
automatically connectible thence over connection 
36, by appropriate dialing operations, through 
one or more selector switches until it is thus ex- 
tended to a selector switch 4, to the xed con- 
tacts of which one or more trunk lines, suchas 
42, is or are connected. Trunk line 42 extends. 
over a two-wire, audio-oErequency circuit43 to a 
four-wire amplifier circuit or carrier or radio 
terminal in accordance with the present, inven- 
tion, and as shown generally at .44. It is tobe 
understood that the distant end of. the _our-wire 
amplifier ch'cuit, radio or carrier link, similarly 
extends to a termination identical with 44, which 
is in turn coupled over a metallic circuit corre- 
sponding to 43, to a central office termination cor- 
responding to 42. The remaining.components of 
the Fig. . showing are best explained by refer- 
ence to the manner in which the circuit operates. 
Thus, assume that the subscriber at station 
desires to call a distant subscriber reached over 
a trunk line such as . Vqtein the subscriber 
lifts his handset from the switch hook, the lin 
finder  automatically finds the calling sub- 
scriber's line 36 in the conventional manner of 
automatic telephone exchange equipment. The 
line finder will in turn connect the subscriber's 
line 36.over connections 36 to a free first selector 
switch, and subsequent selector switches where 
applicable, such as 4. As soon as.a fïee first 
selector switch bas thus been seized, dial tone will 
be transmitted to station 36 to advise the sub- 
scriber that the circuit is ready for dialing. 
sume, now, that all of the trunk lines, such as-2, 
extending to the distant exchange through which 
the called subscriber must be reached, bave num- 
bers startin with the digit 3. The subscriber 
witl accordinly dial a.3 as his .firstdigit. This 
lifts the selector switch 4 to the third level 
where it will hunt for a free two-way..dial.trunk, 
such as 42, all of which trunks will extend to 
fixed contacts on. the third level o selector 
switch 4. AS soon as a trunk line such as 2 has 
thus been seized, relay A, normaliy bridged 
thereacross through back contactsc, c of a 
relay D, will operate over a circuit traced from 
grounded battery $, thence through, the upper 
winding of relay A, back contacts c- of relay D, 
thence over the subscriber's loop and through the 
subscrier's telephone set, returning over the loop 
circuit and through back contacts c2, and 
through the lower winding of relay A to ground. 
As stated, relay A wiil operate .over this circuit 
and, through closure of its - contacts, will 
ergize the slow release relay B from battery 9, 
which relay will remain energized during dialing 
pulses, lelay B, upon energization, Closes its 
contacts b- to apply ground to a control lad 
T, which protects the appliqué uqit against 
seizure, over a control connection extendin 
therefrom to the outoing selectors/as at , by 
other calls. 

Operation of. relay .B .also. closes Jts lowr 
contacts b-3, thus connecting .-ground 
through contacts -2 of the A-relaY, to.:operate 
the M - relay, in the "west" tone oscillator. circuit, 
6 which removes the tone of frequency w from.the 
radio transmitter 6. The- operating circuit for 
relay oe is traced from grounded battery.. 
through the. winding of the oe relay, thenceover 
conductor 2 and through, the b-3 and -2 con- 
l0 tactsof the. B and A relays, to ground .at,6. 
lelay oe, thus operated, removes the supervisory 
signaling tone of frequency/w,, transmitted to:.the 
distant or "east" carrier receiver, to release..the 
C relay thereat. 
._ The release of relay C at the.-distant end,-in 
turn operates the E relay thereat, over-a.circnit 
traced from grounded battery, such as 62 .throuh 
the winding of the distant end relay E, and thence 
over a connection, such as 2, to ground through 
.the distant end C relay back contacts c-2. 
0 
lease of the distant-end C relay also ..releases 
through ifs c- front contacts, the distant end 
P relay, to remove the low- pass filter 6and/or 
attenuator 6 from circuit 6 extending .betwee 
.SS the hybrid coil and the carrier receiver, ou.tpC 
thereat, and to substitute therefor, thebyrpassing 
connections  6. 
Operation of the distant E relay closes its 
contacts - to operate the AA relay-_of-the 
0 incoming selector switch thereat,, over a circnit 
traced from grounded battery, as .at - 63,.through 
the left-hand winding of the AA rely,,thence 
through the b-! back contact and-arma-tureof 
the B relay and through the upper windilg of.an 
35-isolatin transformer, as at S4, thence  throuh 
contacts .-! of the E 'lay - and thoUh..the 
lower winding of the F relay, thence through t-he 
]ower winding of the isolating transformer 64.and 
through the b-2 armature: and back contact:of 
¢0 h he B relay, rettuïing thence to ground through 
e right-hand winding of the AA relay,  lelÇy. 
F does hot operate over the current thussup- 
plied through its-lower winding. The-AA relaY, 
however, operaes over the circuit-.abovetraced, 
and in turn energizes the distantBB .relay. over 
d0 a circuit traced from grounded battery as at66, 
through the BB relaywinding to ground.through 
the  armature and front contact of the 
lay. The resulting operation.of the distant.nd 
5o BBrelay, applies ground through its bb.armture- 
and front contact to distant end control lead 
S-. This protects the appliquéunit thereat 
a2ainst.seizure, by the distant.end:outgoingse- 
!ectors in tte manner above explained. 
5, Closure.of the  contact of the distante-end 
E relay, operates h D relay, but ths battery re= 
veïsal thus effected throu2h its .c, c-2con 
tacts from the .battry thereat./corresponding.to 
8, bas.no ect, .bcause the distant end ap 
c0 pliqué unit is now protected .against seizure  by 
the distant end outgoing selectors-in the. man- 
ner above e«p!aind.. Operation. ofthe distant 
ed D relay also closes its c-3 contact, which 
in turn closes a circuit from grounded.battery, 
 as at 56, through the upper, winding of theF 
reiay-to, ground tlrough the c÷. contact of 
relay D. lelay F will not, however, operate.as 
the current thus .suppliedthrough.. its upper 
winding is opposed to that supplied, throtgh: its 
70 lower winding from battery 53, .the dtter, ..- as 
above stated, bein insuflicient of Jtself- .to oper 
ate the relay. ïhe .distantend 1V£. relay, remains 
de-energized, .thereby. continuously_ to  transmit 
the- tone-.frequency./, to: the- near end. receiving 
75  relay- whichthereby remains energized, 
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to maintain the P relay energized whereby the 
fflter J5 and/or attenuator J6 remain inserted in 
the near end circuit 6. Also, ai the near or ca]l- 
ing end, the operation of the B relay thereat 
completely removes, through its back contacts 
/-J and /-, the two-way dial trunk 42 from 
the arms of the next incoming se]ector switch 
5. thereat. 
The circuit isnow ready for transmission of 
subsequent dia] puises by the subscriber at the 
calling station 35. These dial pulses will oper- 
are the A relay at the outgoing end of the trunk, 
in accordance with the dialing interruptions of 
the current from battery 48 flowing through the 
A relay windings and over the subscriber's loop. 
Contacts -' of this A re]ay, will transmit these 
pulses over connection J2 fo the M relay of the 
tone osci]lator ai the calling end. The M relay 
wil] thus follow the dialing puises and, through 
its contacts m-J, will apply corresponding pulses 
of the tone frequency j to the carrier or radio 
transmitter 5 for modulating the outgoing car- 
rier thereof and transmitting the same to the 
distant end carrier or radio receiver 8. Ai the 
distant end, this incoming dia]-puise-modulated 
carrier wi]l be received by the distant end car- 
rier or radio receiver 8, and upon demodulation 
thereof, apply the puises of tone frequency j 
through the acceptance ff]ter , to the tuned 
amplifier and detector J thereat, thus to operate 
the distant end C relay in accordance with the 
received dial pulss. In the case of a four-wire, 
voice-frequency amplifier circuit, the tone will 
be transmitted direct]y and without modulation. 
The resu]ting dial pulse actuation of the distant 
nd C relay wi]l, through its c-. contacts, cor 
responding]y actuate the distant end E ïelay, 
and the resu]ting dial pulse actuations of the 
.distant end E relay will extend the connection 
through the distant end automatic telephone 
exchange incoming selectors, such as , to the 
called subscriber's line, in the manner described 
be]ow with reference to incoming calls. The dis- 
tant end P relay in the terre]nation unit, being 
slow to operate and slow to release, wi]t hot 
fo]]ow these dia] puises, but will romain oper- 
ated to remove the fflter J5 and/or attenuator 
J8 fïom the distant end circuit . At the neal 
end, however, the fflter and/or attenuator re- 
main inserted in the near end circuit , because, 
as was above exp]ained, the incorning tone fre- 
quency/e bas not as yet ben interrupted. 
When the distant or cal]ed subscriber answers 
by removing his handset from the switch hook, 
the polarity across the distant end AA relay in 
the incoming se]ector thereat, is reversed so that 
the currents in both windings of the F relay now 
become aiding, thus fo operate the 1  re]ay over 
the circuits above traced. The 1  relay, on thus 
operating, operates the distant end M relay over 
a circuit traced from battmoE J , thence through 
the M re]ay winding and over connection  
through the b-3 armature and back contact of 
the distant end B re]ay, wh]ch is de-energized, 
and thence to ground through the /- front 
contact and armature of the now energized F 
relay. The resu]ting oleration of the distant 
end M re]ay interrupts the tone of frequency /e 
transmitted to the ca]lin2 end, thus to release 
the near end C re]ay, in turn to re]ease the near 
end P relay and operate the E relay. The P 
relay removes the ff]ter and/or attenuator in the 
near end circuit 6. Operation of the near end E 
relay in turn operates through ifs -. contacts, 
the near end D relay, operation of wh]ch in turn 
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reverses the battery from 48 applied to the tip 
and ring conductors of the calling subscriber's 
line, by switching the armatures g-j, - .of the 
D relay from their back to their front contacts. 
5 This battery reversal gives reverse battery sig- 
na]ing to the preceding selector switches at the 
cal]ing end automatic exchange, and thus signals 
that the ca]led party bas answered. 
If, at the end of the call, the ca]led party hangs 
l0 up first, the polarity across relay AA will restore 
to normal, the currents in the winding of relay 
F wi]l become opposing, and relay F accord- 
ingly releases. Through the resuiting open- 
ing of contacts/-J, this releases the distant end 
i M relay. This wi]l restore the tone of frequency 
/e transmitted fo the near end C relay, wh]ch will 
accordingly operate, in turn o operate the near 
end P re]ay and release the near end E relay. 
The P re]ay, thus energized, inserts fflter J$ 
2O and/or attenuator J6 into the near end circuit 
8. Release of the E relay releaSes relay D and 
thus restores the battery polarity on the tip and 
sleeve conductors of the ca]ling line to normal. 
When the ca]ling party subsequently hangs up, 
25 the near end relay A will re]ease, thereby releas- 
ing the near end B relay. Re]ease of these two 
relays will .de-energize the near end M relay, due 
to opening of its operating circuit at th -, 
b- contacts of the A and B relays. Release of 
0 the near end M relay wi]l in turn restore the sig- 
naling tone of frequency/w, outgoing to the dis- 
tant end, fo energize the C and P relays thereat, 
and release the E and F re]ays, in turn fo release 
relays AA and BB. Release of the B relay at the 
 calling end and the BB relay at the called end, 
wi]l remove the ground through their b-4 and 
bb contacts from the S-J leads t the callirig and 
called ends respectively, and at the same rime 
reconnect the trunk through the -J, - con- 
40 tacts of the B relay to the incoming selector aU 
the calling end, thus rendering the trunk avafl- 
able for seizure on subsequent incoming or out- 
going calls. All circuits are thus restored to 
normal. 
5 If, on the other hand, at the end of the call, 
the calling party hangs up first, this wfll release 
the near end A and B re]ays and thus by open- 
ing contacts - and b-., restore the supervision 
tone /w ai the calling end. In addition, the B 
50 relay rec0nnects through ifs b-J and -2 con- 
tacts, the returning circuit of the trunk line 
to the switch arms of the next outgoing se]ector 
switch mechanism 4J, wh]le removing the ground 
atits b-4 contacts from the S-J lead. In ttïis 
5 switching operation, the AA relay operates over 
the circuit traced from battery  through the 
-J, - back contacts of the B relay, the -J 
contacts of the E relay and the ]ower winding of 
the F relay. Operation of the AA re]ay in turn 
0 operates through its -J contacts, the BB 
lay, the opeation of wh]ch latter in turn applies 
through ifs b-J contacts, ground to the control 
lead S-J, thus protecting the appliqué unit from 
the preceding selector switches. If should be 
 borne in mind that during this interval, the 
near end E relay remains operated, since the 
tone of frequency /e is still being sppressed ai 
the cal]ed end fo re]ease the near end C relay. 
Andthe ïact that the E relay thus remains oper- 
 ated permits the AA relay to operate as aforesaid 
through back contacts b-J, - of the B relay 
and contacts «-J of the E relay at the nearend. 
When, now, the called party hangs up, this 
leases the distant end M relay, and ths restores 
75 the signaling tone of frequency/e outgoing from 
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thCdistant :end., At :the :near. en-d,,this, operates 
the »C. relay, in:turnto: release the: near: end" E 
relay/ whch in: urn. opens ifs contacts: 
thereby releasing:the AA,..and:BB..relays.in the 
next :sv¢itch.ing. station 
. On anïncomoEng all, the C relaY is releasedby 
removlof %ho tone'-oî ïrequency/, receivedîrom 
the distant end: Release oîthe C relay in urn 
oprtesthemearendE,rely andreleases the 
Prelay: The E:relaycloses ifs contacts e-. 
'This:enegizes :the ïAA relay' in the incoming- se- 
lector mechanism, .through the- back contacts 
b'-I b2::of.the B.relay which is:not :energized. 
Operatï0n :of ithe.'AA'relay, through its-contacts 
ai/operates relay BB; whi6h latter, through 
contacts bb- ; applies:ground to- the.control lead 
S: : Thelatter protects :the appliqué unit from 
seizure bF the: preceding/switches. Contacts 
e -: of the: near end- E relay, in turn. operate 
the,mear:end :slow release relay.D,/.which: closes 
its »contacts: d3: _thereby energizing the- upper 
winding::oî-the-F relay. AS was .explained above, 
the AA"'relay: is energized over "the circuittraced 
th0ugh: the-backb-, b-2 contacts of'the B 
retaF, : and through the e- contacts, oï the : E 
relay: This- current fiowing, thro-.gh the. lower 
winding of the Frelay is notsuflicient to oper- 
ate iii:: The:.polarity of the current .fl0w.in the 
lower winding, of the F relay is, in this condi- 
tioniopposed to that .in the:upper winding, and 
ir consequenceof this'the Frelay does not oper- 
ate Under'these conditions it is impossible :for 
thenear«end A. and B-relays t0 operate, because 
the:'appliqué/unit isprotected against seizm.e 
:by theground applied af contacts bb- to the 
S lead/ Thus,:thecontacts-b3 ofthe B relay, 
are in«the -. position" shown, :on the drawing, and 
tlie near end M relay is accordingly under con- 
tol 'of-:contàcts÷ of the :F'relay. The distant 
subscribercan.now transmit dial. pulses and 
thus control the"operation of the :following. in- 
coming: switching:trains, .such as 63a, to select 
theïdesired called subscriber. This is accom- 
plished by dial pulse actuation of the near end 
Crelày,: whch :in"turn corresp.ondingly, actuates 
the'near end E :-rela.v, 
When :the called subscriber answers, this re- 
verses 4ho polarity, of current applied by the AA 
relay, .so:that the current now fiowing in the 
lower winding of the F relay,,aids that inthe 
upper winding.thereof. The F relay accordingly 
operatesand  applies ground -through ifs - con- 
tacts, .to:operate-the M relay at.-the called end. 
Operation.of the M'relay at-the called end,-in 
turn :.removes signaling tone of. fïequency ] to 
theistant trunk terminal, te release the C and P, 
and.operate, the tg and D, relays-thereat. The 
latter, applies batteryreversal :through its con- 
tacs /- ,- -2 to ,the tip and sleeve conductors af 
the: call:ing  end, thus advising- that the ' called 
par.ty bas :answered. These operations complote 
-the connection« Restoïation of ailcirCuits is ef- 
fected at:the, end of th .cal1 in the manner above 
described. 
When..the circuit,of the invertion is-.employed 
forca-rrier or. radio termination  on rirgdown tol1 
lines=.having a carrier or ïadio link inteïposed 
therein/ certain-modifications are-ruade in the 
interconnection of: the elements, described here. 
Ringing  current is-transmi.tted over the carrier 
-or. radio link by short, .repetitive spurts oî the 
tene frequencies, ]- and :]g: In this case- a polar- 
zed..M relay:is :uSed,. whichïs actuated by atter- 
nae.halfcycles of'the"ringing.current, in turn 
corresponding/to tïansmit pnlses:o.the:tone 
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quency to .the dïstant end. where they correspond- 
ifigly:actuate the C relay, in turn' to .actuate:an 
appropriate-signaling .deviçe. thereat Th-P.re- 
lay, being slow-release, will romain operated dur- 
5 ing these pulse trains, and may be used to con- 
trol a local source of energy -«oltage. 
As above explained, normal speech contains 
some components in the îrequency bands around 
le and ],, and it is therefore theoretically possi- 
10 ble that during theconversation the C relays 
may momentarily operate. The dial switching 
equipment is protected against colIapsing:of.the 
connection through such short operations of the 
C ïelay, provided hey tic hot appreciabty e,xceed 
15 the duration of dial pulses. For the subscriber 
such short duration opeïations of the C-relàys 
woul«l ïesUlt in a momentary loss of high-îre- 
quency response which should haïdly be nutice- 
able. To avoid such an occurrence; howevér, 
o,0 two preventative measures are employed in 
cordance-with the present invention. In the 
firs place, the supeïvision tones are transmitted 
at a .level which is a few decibels higherthan'.he 
nrma.1, level duïin'g speech transmission in-the 
25 energy content of normal speech, fal!ingïn the 
narrow frequency regions aïound le and ]« As 
this is on!y a small fraction of the total eneïgy 
of the speech, which-averages around "zero" 
level, a large amount of protection is obtained in 
0 this fashion. It was proven experimentally, that 
proper protection can thus be-obtained against 
false operation of the C relays by these high- 
frequency speech components. In the second 
place, as the levl of the supervion tones e and 
35 Iv« is reduced and the-sensitivity of th tone am- 
plifier correspondingly incïeased, the mai, gin of 
protection of the-C relays.may be reduced to a 
peint where occasional operation of the C relays 
occurs. These operations are of e,xtremely-short 
40 duration and by making the P ïeldy slow to op- 
erate as well as slow to release, they / are-pre- 
vented from affecting he ïansmission path 
since-they are of toc shoït a-duïation to operate 
the P relay and thus interpose t.he filter and/or 
.5 attenuator in the system. 
What I claire is: 
1. ïn a communication system: a transmission 
line connected to a hybïid system, said system 
having an outpu circuit connected to-a trans- 
.50 mitting channel, and having an input circuit 
connected to a receiving charme1; a generator 
for geneïating signals at a signaling frequency, 
and ïneans including a relay fcï'connecting said 
generator to said transmitting channel; a tuned 
55-circuit connected to said receiving charme1, said 
circuit being tuned to pass signals received at 
a signal-ing fïcquency; a transmission netwoïk, 
and switching means connected to said tuned 
circuit and responsive to reception of said last- 
60 mentioned si2aals, for connecting said network 
between said hybrid system input circuit and 
said receiving channel during reception of said 
last-nen[ioned signals. 
2. In a communicatimoE system: a transmis- 
5 sion line connected fo a hybïid system, said sys- 
tem having an output circuit connected fo a 
transmitting charme1, and havin'g an input cir- 
cuit connected fo a receiving channel; a genera- 
tor for generating signals at a signaling fro- 
70 quency, and means including a relay for con- 
nectingsaid generator to said transmi-tting chan- 
nel; a tuned .circu-t connected to said ïeceiving 
charme1, said circuit being tuned to pass signals 
receivedat a signaling fïequency; a transmis- 
75..siorz netork including a low pass filteï, and 
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swltching means connected to said tuned circuit 
and responsive to reception of said last-men- 
tioned signals for connecting said network be- 
tween said hybrid system input circuit and said 
receiving channel during reception of said last- 
mentioned signals, said filter having a cutoff 
below said signaling frequencies. 
3. In a communication system: a transmission 
line connected to a hybrid system, said system 
having an output circuit connected to a trans- 
mitting channel, and having an input circuit 
connected to a receiving channel; a generator 
for generating signals at a signaling frequency, 
and means including a relay for connecting said 
generator fo said transmitting channel; a tuned 
circuit connected to the output of said receiving 
channel, said circuit being tuned to pass signals 
received at a signaling frequency; a transmission 
network attenuator, and switching means con- 
nected to said tuned circuit and responsive to ie- 
ception of said last-mentioned signals, for con- 
necting said network between said hybrid system 
and said receiving channel during reception of 
said ]ast-mentioned signals. 
4. In a communication system: a transmis- 
sion line connected to a hybrid system, said sys- 
rem having an output circuit connected to a 
transmitting channel, and having an input cir- 
cuit connected to a receiving channel; a genera- 
tor for generating signals at a signaling fre- 
quency, and means including a relay for con- 
necting said generator to said transmitting 
channel; a tuned circuit connected to the out- 
put of said receiving channel, said circuit being 
tuned to pass signals received at a signaling fre- 
quency; a transmission network including a low 
pass filter and an attenuator, and switching 
means connected to said tuned circuit and re- 
sponsive to reception of said last-mentioned sig- 
nais, for connecting said network between said 
hybrid system input circuit and said receiving 
channel during reception of said last-mentioned 
signals, said filter having a cutoff below said sig- 
nal frequencies. 
5. In a communication system: a telephone 
transmission line adapted to transmit speech- 
frequency signals up to a preselected cutoff; a 
hybrid system connected to said transmission 
line, said system having an output circuit con- 
nected to a transmitting channel and having an 
input circuit connected to a receiving channel; a 
generator for generating signals at a signaling 
frequency below said transmission line cutoff, 
and means including a relay for connecting said 
generator to said transmitting channel; a tuned 
circuit connected to said receiving channel, said 
circuit being tuned to pass signals received at a 
signaling frequency below said transmission line 
cutoff; a transmission network including a low 
pass filter having a cutoff below said speech cutoff 
and below said signal frequencies, and switching 
means connected to the output of said tuned 
circuit and responsive to said received signals for 
connecting said network between said hybrid 
system input circuit and said receiving channel 
during the rime said last-mentioned signals are 
received. 
6. In a communication system: a transmission 
line connected to a hybrid system, said system 
having an output circuit connected to a trans- 
mitting channel, and having an input circuit 
connected to a signal receiving channel; a fre- 
quency generator for generating signals at a sig- 
naling frequency, and means including a relay 
for connecting said generator to said transmit- 
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ring channel; a tuned circuit connected fo said 
receiving channel, said circuit being tuned to 
pass a received signal; a first relay connected to 
the output of said tuned circuit, and responsive 
5 to said received signal; a second, slow operate 
and release relay responsive to said first; said 
second relay being energized during reception 
of said received signal; a transmission network, 
and switching means responsive to said second 
10 relay, for connecting said network between said 
hybrid system input circuit and said receiving 
ihannel during energizaion of said second 
lay, said network being adapted to suppress 
transmission of said received signal from said 
15 receiving channel output to said hybrid system 
input. 
7. In a communication system: a telephone 
transmission line adapted to transmit speech 
frequencies up fo a preselected cutoff; a hybrid 
20 system connected to said £ransmission line, said 
system having an output circuit connected to the 
input of a transmitting channel adapted to 
transmit said speech frequencies, and said sys- 
rem having an input circuit connected to the 
25 output of a receiving channel adapted to receive 
said speech frequencies; a generator for gener- 
ating signa!s at a signaling frequency below said 
transmission line cutoff, and means including a 
relay for connecting said generator fo the input 
3O of said transmitting channel; a tuned circuit 
connected to the output of said receiving chan- 
riel, said circuit being tuned to pass signals 
ceived at a signaling signal frequency below said 
transmission line cutoff; a relay connected to 
35 the output of said tuned circuit and responsive 
to said received signals; a transmission network 
including a low pass filter, and switching means 
responsive to said relay, for connecting said net- 
work between said hybrid system input and said 
4o receiving channel output, said filter having a 
cutoff below said signaling ïrequencies; and 
means for transmitting and receiving saïd sig- 
naling frequencies at an energy level substan- 
tially higher than the energy level-at which said 
45 ïrequencies are transmitted and received in said 
speech frequencies. 
8. In a communication system: a pair of. signal 
transmission channels extending between a pair 
of remote points, one channel being adapted to 
50 transmit signals in one direction and the other 
being adapted to transmit signals in the opposite 
direction; a hybrid system at each point having 
an output circuit connected to the outgoing chan- 
nel and an input circuit connected to the in- 
55 coming channel at said points, respectively; a 
transmission line connected to each hybrïd sys- 
rem; a generator at each said point, for generat- 
ing signals ai a signaling frequency, together 
with relay means thereat for connecting said 
60 generator to said outgoing channel; a tuned cir- 
cuit at each said point connected to said incom- 
ing channel, and tuned to pass the signals in- 
coming from the distant generator; a trans- 
mission network at each said point and switching 
65 means connected to said tuned circuit and 
sponsive to said incoming signals, for connecting 
the network thereat between the hybrid system 
input and the incoming channel during the 
ception of the incoming signals. 
70 9. In a communication system: a transmission 
line connected to a hybrid system, said system 
having an output circuit connected to a trans- 
mitting channel, and having an input circuit 
connected to the output of a receiving channel; 
75 a frequency generator for generating signals 
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a.first, and means.including a relay for-ccnnect- 
ïng--said generator te .said transmitting chanïel; 
.a .tuned.circuit cennected te .the outpt of said 
 signal-receiving charme1, said circuit being tuned 
te pass , received signal of a frequncy different 
from the first; a transmission netwoïk, and 
switching meaïs connected te the output of said 
tuned circuit and responsive te said-received sig- 
nal, for connecting said transmission network 
between said. hybrid system .input and s2vid rem 
-ceiving channel during receptio]] of said last- 
mentioned .signal. 
10. In a communication system: a transmis- 
sion-line connected te -a hybrid systeïn, said sys- 
rem. having a output circuit conneeted te the 
input of a transmitting channel, a-d havi_g 
input circuit connected te the output of a 
ceiving-channei; a generator for generating sis- 
nals-o a first frequency, and means including 
a relaF for connecting said generatm" te the in- 
put of said .transmiSting channet; a tuned cir- 
cuit.connected.tothe output of said receiving 
.channel, said circuit being tuned te pass a re- 
ceived signal of a second frequm-cy diffeïent 
from.the first; means including a re!ay co- 
nected te the output of said tuned circuit, ad 
responsive te said second frequency; a transmis- 
sion network including a low pass çAter, and 
switching-means responsive te said relay, for con- 
necting said network between said hybrid sys- 
rem. input and said receiving channel output, 
said. filter having a cutoff .below said first and 
received signal frequencies. 
11. In a connunication system: a transmis- 
sion line connected to a hybrid system, said sysr 
rem iàaving an output circuit, connected te the 
input of a transmitting charme], and having an 
.input circuit conïected te the output of a rem 
ceiving, channel; a generator for generating sig- 
nals of a first frequency, and means including a 
relay for connecting said-generator te the input 
of said transmitting cha]nel; a tuned circuit 
connected te the output of said receivfi]g ohan- 
riel/ said circuit being tuned te pass a ïeceived 
signal ofa frequency different frein the first; a 
transmission network including an. attenuator, 
and switching, means connected te the output 
of:.said .tuned circuit .and responsive te said re- 
ceivedsignal, for connecting said network be- 
tween  said hybrid system input and said receiv- 
ingchannel output during receptio of said last- 
mentioned signal. 
12. In a communication system: a transmis- 
sion-lineïconnected te a hybrid system, said sys- 
ten%having;an output circuit connected te the in- 
putof a-transmitting channel, and having an in- 
put circuit connected te the output of a re- 
ceiving clàannel; a generator for ge]erati]g sig- 
nal of a-firstfrequency, and means inciuding a 
re]ay for connecting said generator te the input 
of said transmitting channel; a tuned circuit 
connected%o the output of said receiving chan- 
nel, said circuit being tuned te passa received 
signal of a frequency different frein the first; 
means inclúding a relay connected te the output 
of said tuned circuit and responsive te said re- 
ceived signal frequency; a transmission network " 
comprising a low pass fiiter and an attm]uator, 
and switching means responsive te said relay, for 
connecting said network between said hybrid sys- 
rem input and said receiving channei output, 
said .filter having a cutoff betow said first anct 
received signal frequencies. 
13. In a communication system: a telephone 
transmissionline adapted te transmit speech 
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frequencies up fo a preselected cutoff; a hybrid 
system connected fo aid transmission line,:: said 
system .having an output circuit connected o the 
input of a transmiting .channel for said speech 
5 frequencies, and said system having an iput 
circuit connected fo the output of , receiving 
chanrei for said speech frequencies; a generator 
for generating signais of a first frequency be!ow 
said tïasmission system cutoff, and means-in- 
lo cluding a re!ay for connecting said generator te 
the input of said transmitting channel; a tuned 
circuit connected to the output of said receiving 
charme!, said circuit being tuned to pass received 
sig_]als of a .freque]cy be]ow said transmission 
15 line cutoff, different ïrom said first frequency; 
means inc!uding-a re!y connected to the output 
of said tuned cfl«cuit and responsive to sid re- 
ceived signals; a transmissi0i network including 
a low pass fiïter havmg a cutoff below the speech 
2o cuteff and below said signaling frequenciesæ and 
switching means reponsive to said relay, and 
actuatable to o]e position, for connecting,said 
network betwem_ said hybrid system input  and 
said receiving channel output, said switching 
25 means being actuatable to a second positiox for 
substituting a direct connection for said network. 
. .. In a co:..ïmuication system: a .transmission 
li__e con]ected to a hybrid system, said system 
having a]] output circuit connected to the input 
30 of a transmitting channe!, and-said system hav- 
fl]g an input circuit connected to the output of 
a receiving channel; a generator for genm'ating 
signals of a first frequency, and means includ- 
ing a relay for cc=,).necting said generator to the 
35 input of said transmitting channel; a tuned cir- 
cuit connected to the output of said receiving 
chamel, said circuit being tuned to pass received 
signa!s of a frequency diîïerent from the first; 
a first re!ay connected to the output of said tuned 
4o circuit,.and responsive to said second frequency 
sign,ls; a second, slow operate and release relay 
responsive to said first relay, said second relay 
being energized during reception of said second 
frequency signals; a transmission network, and 
45 switching means responsive to energization of 
said second relay, for connecting said netvork 
between said hybrid system input and said re- 
ceiving channel output during energization of 
said second relay and for by-passing said netvork 
50 upon release of said relay, said network beflg 
adapted to suppress transmission of said signal- 
ing frequencies between said receiving channel 
output to said hybrid system input. 
15. In a communication system: a telephone 
55 transmission line adapted to transmit speech 
frequencies up to a preselected cutoff; a hybrid 
system connected to said transmission line, said 
system having an output circuit connected to 
the input of a transmitting channel adapted to 
0 tïansmit said speech frequencies,.and said sys- 
rem having an input circuit connected te the out- 
put of a receiving channel adapted fo receive said 
speech frequencies; a generator for generating 
signa!s of a first frequency below said cutoff, 
5 and means including a relay for connecting said 
generator to the input of said transmitting 
channel; a tuned circuit connected to the out- 
put of said receiving channel, said circuit being 
tuned to pass received signals of a frequency 
ïO below said cutoff, different from said first fre- 
quency; a relay connected to the output of said 
tuned circuit and responsive te said second.fre- 
quency signa!s; a transmission network includ- 
ing a low pass filter, and switching means re- 
5 sponsive to said relay in one position, for con- 



»601,45 

17 
necting said network between said hybrid coil 
input and said receiving channel output and for 
by-passing said network in a second position, 
said îilter havin'g a cutoff below said first and 
received signaling frequencies and below said 
speech cutoff; and means for transmitting and 
receiving said first and received signaling fre- 
quencies at an energy ]evel substantially higher 
than the energy level at which said frequencies 
are transmitted and received in said speech fre- 
quencies. 
16. In a communication system: a pair of 
transmission chamels extending between a pair 
of remote points, one channel being adapted to 
transmit in one direction and the other being 
adapted to transmit in the opposite direction; 
a hybrid system at each point having an out- 
put circuit connected to the outgoing channel 
and an input circuit connected to the incoming 
channel at said points respectively; a transmis- 
sion line connected to each hybrid system; a gen- 
erator at each said point, ïor generating signals 
of a first and a second frequency, respectively, 
together with relay means at each point for con- 
necting the generator thereat to said outgoing 
channel; a tuned circuit at each point connected 
fo said incoming channel, and tuned to pass 
signa!s of the incoming frequency; means in- 
cluding a two-position relay connected fo the 
output of each said tuned circuit, said relay nor- 
mally occupying a second position and being op- 
erated by incoming signals to a îirst position; 
a transmission network af each point and switch- 
ing means thereat responsive to said relay there- 
at in said first position, for connecting said 
transmission networks, respectively, between the 
hybrid system input and said incoming chan- 
nel, and responsive to said relay in said second 
position for by-passing said networks, said net- 
works being adapted to reduce transmission of 
said signaling frequencies between said receiving 
channels and said hybrid system input at each 
point. 
17. In a communication system: a transmis- 
sion line connected fo a hybrid system, said sys- 
rem having an output circuit connected to the 
input of a transmitting channel, and having an 
input circuit connected to the output oï a re- 
ceiving channel; a generator for generating 
signals oï a first ïrequency, and means including 
a relay for connecting said generator to said 
transmitting channel; a tuned circuit connected 
fo the output oï said receiving channel, said cir- 
cuit being tuned to pass received signals of a fre- 
quency different from the first; a first, fast-op- 
erating relay means connected fo the output oï 
said tuned circuit, and responsive to said re- 
ceived signals; a second two-position, slow op- 
erate and release relay means responsive to said 
first relay, said relay normally being in a second 
position and being actuated into a first posi- 
tion by response of said first relay fo said re- 
ceived signals; a transmission network, .and 
switching means responsive to said second relay 

means in said first position, for connecting said 
network between said hybrid coil input and. said 
carrier receiver output, and responding to said 
second relay means in said second position for 
5 by-passing said network, said network being 
adapted to suppress transmission of said signal- 
ing frequencies between said hybrid system input 
and said receiving channel and tuned circuit. 
1S. In a communication system: a transmis- 
10 sion line connected to a hybrid system, said sys- 
rem having an output circuit connected to a 
transmitting channel and having an input cir- 
cuit connected to a receiving channel; a signal 
generator for generating a signal of a predeter- 
15 mined frequency, and means for connecting 
said generator to said transmitting channel; an 
accepance circuit connected to said receiving 
channel, said acceptance circuit passing received 
signals of a predetermined frequency; a trans- 
20 mission network; and switching means connected 
to the output of said acceptance circuit and re- 
sponsive to received signals for connecting said 
network between said hybrid system input cir- 
cuit and said receiving channel during reception 
2 of said last-mentioned signals of a predetermined 
frequency. 
19. In a communication system: a transmis- 
sion line connected fo a hybrid systen, said sys- 
rem having an output circuit connected to a 
0 transmitting channel and having an input cir- 
cuit connected to a receiving channel; a signal 
generator for generating signals at a signaling 
frequency, and means for connecting said gen- 
erator to said transmitting channel; an accept- 
35 ance circuit connected to said receiving chan- 
riel, said acceptance circuit passing received 
signals of a predetermined frequency; a trans- 
mission network including a low pass filter; and 
switching means connected to the output of said 
d0 acceptance circuit and responsive to received 
signals for connecting said network between said 
hybrid system input circuit and said receiving 
channel, said îilter having a cut-off below said 
signaling frequencies. 
4 EVERHARD H. B. BARTELINK. 
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